Receptors for insulin-like growth factors in the central nervous system: structure and function.
Insulin-like growth factors (IGFs) I and II are homologous peptides, which stimulate growth of several vertebrate tissues. Expression of IGF I and IGF II genes and production of IGFs have recently been demonstrated in rat and human brain. In search for the function of IGF I and IGF II in the central nervous system, we have studied IGF receptors in fetal and adult mammalian brain and growth effects of IGFs on primary cultures of fetal rat astrocytes. Two types of IGF receptor are present on adult rat brain cortical plasma membranes, on fetal rat astrocytes and on human glioma cells. Type I IGF receptor is composed of 2 types of subunits: alpha-subunits which bind IGF I and IGF II with high affinity and insulin weakly, and beta-subunits which show tyrosine kinase activity and autophosphorylation stimulated by IGF I and IGF II with almost similar potency. The molecular size of the type I IGF receptor alpha-subunit is larger in cultured fetal rat astrocytes and human glioma cells than in normal adult brain (Mr 130,000 versus 115,000), whereas the beta-subunit has the same electrophoretic mobility (Mr 94,000). The type II IGF receptor is a monomeric protein (Mr 250,000), which binds IGF II 5 times better than IGF I, and does not recognize insulin. The amounts of type II IGF receptor are significantly higher in fetal and malignant cells than in adult brain. Based on these findings we suggest that IGF receptors in brain undergo changes during fetal development and malignant transformation.(ABSTRACT TRUNCATED AT 250 WORDS)